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(57)Abstract: 

PROBLEM TO BE SOLVED:To obtain a thermoplastic resin 
composition, containing a thermoplastic resin, a specific cyclic 
inulooligosaccharide and an inorganic filler in a specified proportion, 
excellent in mechanical characteristics, heat and chemical resistances, 
moldability and mechanical properties in recycling use and useful as 
automotive parts, etc. 

SOLUTION : This thermoplastic resin composition contains (A) 100 
pts.wt. thermoplastic resin such as a polyamide, a saturated polyester 
or an a,p-unsaturated carboxylic acid-modified polyolefin, (B) 0.01-5 
pts.wt. cyclic inulooligosaccharide of the formula [(n) is 6-8] [e.g. a 
substance prepared by reacting inulin or vegetable plant extract, 
obtained from a rhizome of Helianthus tuberosus L. or Cichorium 
intybus L. and containing the inulin with an enzyme capable of 
producing a cyclofructan (a cycloinulooligosaccharide 
fructanotransferase)] and (C) 0-160 pts.wt. inorganic filler such as a 
glass fiber, aluminum hydroxide or mica. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages causetl by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] The thermoplastics constituent characterized by containing the following component (A), (B), and (C) 
with the following compounding ratio. 

(A) Thermoplastics The 100 weight sections (B) Cyclic inulo-oligosaccharide shown by the following general 
formula (I) 0.01 - 5 weight section [** 1] 




(n expresses the integer of 6-8 among a formula) 
(C) Inorganic filler 0-160 weight section 

[Translation done.] 
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* NOTICES * 

JPO and NCIPIare not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A mechanical property, thermal resistance, and chemical resistance of this invention are 
good, it combines, and the mechanical property of recycle mold goods etc. is related with a good thermoplastics 
constituent easily [ common shaping of blow molding, extrusion molding, injection molding, etc. ] also at the time 
of recycle use. 
[0002] 

[Description of the Prior Art] Since thermoplastics has the outstanding mechanical property and the 
outstanding fabrication property, the use range is widely expanded in the current industrial field many. For 
example, in components, such as an automobile, a general instrument, a precision instrument, an optical 
instrument, and a household-electric-appliances device, although a metal and light alloy casting were in use 
conventionally, it is in the inclination for which the plastic material which was excellent in recently with the 
needs of a commercial scene in the field of lightweight-izing, economical efficiency, mass-production nature, 
and functionality is substituted. Moreover, although it is in such the present condition, thermal resistance is 
high and much thermoplastic compound resin excellent in physical properties, such as a mechanical strength, 
chemical resistance, and sliding nature, is developed according to the military requirement of various kinds of 
application fields Also although it is called these thermoplastic compound resin, in order to correspond to the 
needs developed more While making many of various kinds of physical properties high-performance-ize, 
development of thermoplastic compound resin with the good shaping stability at the time of recycle use is 
needed that there are few falls of the various physical properties at the time of recycle use. 
[0003] Since rigidity, shock resistance, and fabrication nature serve as important engine performance at a 
chemical-resistant list in large-sized blow molding components especially the fuel tank of an automobile, an oil 
tank, etc., specifically, this engine performance is improved by conflicting in thermoplastics, using a reason 
polyamide as the base, and adding a fiber system strengthening filler, a various fine particles system inorganic 
filler, and various kinds of various additives. However, since melting tension of a polyamide is low, the parison 
drawdown at the time of blow molding is intense, and it is difficult to obtain a large-sized blow molding article 
independently. The constituent which blended polyphenylene ether and alpha and beta-unsaturated-carboxylic- 
acid denaturation polyolefine with the polyamide as an approach of improving this trouble is proposed. These 
techniques according to however, the structure which polyphenylene ether and alpha and beta-unsaturated- 
carboxylic-acid denaturation polyolefine distribute as a micro domain in the matrix of a polyamide Make an 
improvement of mechanical physical properties and formability and the common thermoplastics constituent 
according [ therefore ] to these techniques If recycle shaping is performed, while the polyamide of a base 
polymer will decompose by the heat history and physical properties will fall greatly as compared with a virgin 
article, the present condition is that the inclination for a moldability to also deteriorate greatly is accepted and 
these amelioration is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] It solves the above-mentioned trouble, a mechanical property, 
thermal resistance, and chemical resistance of this invention are good, and is combined and aims at the 
mechanical property of the mold goods offering a good resin constituent easily that it can fabricate with the 
making machine for common polyolefines, such as blow molding, extrusion molding, and injection molding, at the 
time of recycle shaping. 
[0005] 

[Means for Solving the Problem] As a result of repeating examination wholeheartedly for this reason, when this 
invention persons did the amount combination of specification of the specific cyclic inulo-oligosaccharide at 
thermoplastics, they reached [ that the thermoplastics constituent which was excellent in shock-proof and rigid 
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balance, ahd was excellent also in the moldability and the recycle property is obtained and ] a header and this 
invention. That is, this invention is a thermoplastics constituent characterized by containing the following 
component (A), (B), and (C) with the following compounding ratio. 

(A) Thermoplastics The 100 weight sections (B) Cyclic inulo-oligosaccharide shown by the following general 
formula (I) 0.01 -5 weight section [** 2] 



(n expresses the integer of 6-8 among a formula) 

(C) Inorganic filler 0 - 160 weight section [0006] Thereby, the use to extrusion and blow molding articles, such 
as covering of hollow products, such as a chemical bottle and a food bottle, a light, a telecommunication cable, 
etc., etc., and the protecting tube, or industrial use, a food-grade sheet, etc., is suitably made by the injection- 
molding components list for housing, such as autoparts, such as an automobile, a fuel tank, an oil tank, and a 
radiator duct hose, and a computer, a printer, and a copying machine, and gearings. 
[0007] Hereafter, this invention is explained to a detail. 
[0008] (1) Thermoplastics (A) 

As for the thermoplastics (A) used by this invention, what has a polar group in the molecule is desirable. As an 
example of thermoplastics (A), polyacetal, a polyamide, A polycarbonate, saturated polyester, a styrene 
acrylonitrile copolymer, Polyphenylene oxide, acrylic nitril— B utadiene Styrene, A polyphenylene sulfide, 
polysulfone, polyether sulphone, A polyether ketone, polyarylate, polyoxy BENJIREN, polyether imide, olefin— 
vinyl alcohol copolymer, methyl pentene resin, alpha, and beta-unsaturated carboxylic acid or those derivatives 
(for example, an acrylic acid — ) An anhydride or ester of a methacrylic acid, an ETAKURIRU acid, a maleic acid, 
fumaric acids, or these acids etc. is the polyolefine by which graft polymerization was carried out. They are 
polyamide [ which has an amide group in a principal chain preferably ], saturated polyester [ with an ester 
group ], styrene acrylonitrile copolymer [ with a nitrile group ], alpha, and beta-unsaturated-carboxylic-acid 
denaturation polyolefine, vinylsilane denaturation polyolefine, etc. Hereafter, thermoplastics (A) main [ among 
these ] is explained. 

[0009] (1-1) The polyamide used as thermoplastics (A) by polyamide this invention has -CO NH -association in a 
polymer principal chain, and can carry out heating fusion. As the typical thing, nylon 4, nylon 6, nylon 6, 6, nylon 
4 and 6, Nylon 12, nylon 6, and 10 grades are mentioned, and the polyamide of the low crys tallinity which 
consists of monomer components, such as other well-known aromatic series diamines and aromatic series 
dicarboxylic acid, or amorphism nature etc. can be used. Desirable polyamides are nylon 6 or nylon 6, and 6, and 
nylon 6 and especially 6 are desirable especially. The polyamide used by this invention has that desirable whose 
relative viscosity is 2.0-8.0 (it measures in 98% concentrated sulfuric acid which is 25 degrees C). 
[0010] (1-2) As saturated polyester which is a desirable example of saturated polyester thermoplastics (A), the 
saturated polyester which is made to carry out condensation of dicarboxylic acid or its low-grade alkyl ester, 
acid halide or an acid-anhydride derivative, and a glycol or dihydric phenol according to the usual approach, and 
is manufactured is mentioned, for example. As an example of the aromatic series or aliphatic series dicarboxylic 
acid suitable for manufacturing this saturated polyester, the mixture of these carboxylic acids, such as oxalic 
acid, malonic-acid, succinic-acid, glutaric-acid, adipic— acid, suberic -acid, azelaic-acid, sebacic-acid, 
terephthalic-acid, isophthalic acid, p, p'-dicarboxy diphenylsulfone, p-carboxy phenoxyacetic acid, p-carboxy 
phenoxy propionic-acid, p-carboxy phenoxy butanoic acid, p-carboxy phenoxy valeric-acid, 2, and 6- 
naphthalene dicarboxylic acid or 2, and 7 -naphthalene dicarboxylic acid, is mentioned. 

[001 1] Moreover, as an aliphatic series glycol suitable for manufacture of saturated polyester, the straight chain 
alkylene glycol of carbon numbers 2-1 2, for example, ethylene glycol, 1 , 3-propylene glycol, 1 ,4-butanediol, 1 ,6- 
hexanediol, 1, 12-dodecane diol, etc. are illustrated. Moreover, as an aromatic series glycol compound, p- 
xylylene glycol is illustrated and a pyrocatechol, resorcinol, a hydroquinone, or the alkylation derivative of these 
compounds is mentioned as dihydric phenol. 1 and 4-cyclohexane dimethanol is also mentioned as other 
suitable glycols. 

[0012] As mentioned above, polyethylene terephthalate (PET), polybutylene terephthalate (PBT), 
http://Www4.ipdl.nc ipi.go.jp/cgi-bin/tranjyeb_cgi_ejje 2005/03/25 




JP,09-048876,A [DETAILED DESCRIPTION] 



3/7 ^-is 



polyethylenenaphthalate (PEN), polyd ,4-cyclohexane dimethylene terephthalate) (PCT), or liquid crystalliaity 
polyester is suitable saturated polyester for the thermoplastics constituent of this invention also in quoted 
saturated polyester. The range of 0.5 - 5.0 dl/g has [ the viscosity of the saturated polyester used here ] the 
desirable ^intrinsic viscosity measured at 20 degrees C among phenol /2, and 2-tetrachloroethane =60/10-% of 
the weight mixed liquor. [1,1 and 2 ] It is 2.0 -3.5 6\/g especially preferably 1.0 to 4.0 dl/g more preferably. 
Shock resistance runs short that intrinsic viscosity is less than 0.5 dl/g, and difficulty is in a moldability in an 
excess of 5.0 dl/g. 

[0013] (1-3) The denaturation polyolefine used by alpha and beta-unsaturated-carboxylic-acid denaturation 
polyolefine this invention introduces alpha and beta-unsaturated carboxylic acid or its derivative into 
polyolefine, and denaturalizes. As polyolefine used as the base of the denaturation polyolefine used by this 
invention, alpha olefin homopolymers, such as ethylene, a propylene, a butene, or a hexene, or the copolymer of 
these alpha olefins is included. As these examples, ethylene system resin; propylene system resin; butene-1 
system resin ;4-methyl pentene-1 system resin; ethylene propylene rubbers, such as low density polyethylene, 
medium density polyethylene, high density polyethylene, and an ethylene-vinylacetate copolymer, etc. are 
mentioned. Furthermore, as these copolymerization components, the polyolefine which uses many unsaturated 
compounds, such as annular olefins, such as nonconjugated diene compounds, such as dialkenyl benzenoids, 
such as a divinylbenzene, methyl OKUTA diene, methyl hexadiene, 1 , 9-iJeca diene, 1 , and 13-tetra-deca diene, 
norbornene, tetracyclo [4.4.0.12, 5.17, and 1 0]-3-dodecen, as a copolymerization component is included. 
[0014] If the example of alpha used for the denaturation of polyolefine, beta-unsaturated carboxylic acid, or its 
derivative is given, it is an acrylic acid, a methacrylic acid, a maleic acid, an itaconic acid, a citraconic acid, a 
fumaric acid, himic acid, a crotonic acid, mesaconic acid, sorbic acids or these ester, an acid anhydride, a metal 
salt, an amide, imide, etc., and an acrylic acid, a methacrylic acid, and a maleic anhydride are [ among these ] 
desirable, and these can also use two or more sorts together, the amount of alpha and beta-unsaturated 
carboxylic acid or its derivative used — the polyolefine 100 weight section — receiving — the 0.1 - 300 weight 
section — it is the 1 - 200 weight section preferably. The amelioration effectiveness of the compatibility of a 
resin constituent does not almost have alpha and beta-unsaturated carboxylic acid or its derivative under at 
the 0.1 weight section, and the mechanical property of a resin constituent is hard to be demonstrated in an 
excess of the 300 weight sections. 

[0015] Conventionally, by the well-known approach, polyolefine is made to carry out the radical graft 
polymerization of alpha and beta-unsaturated carboxylic acid or its derivative, and the denaturation polyolefine 
used by this invention manufactures it to it. For example, under existence of polyolefine and this monomer, after 
irradiating a radiation at the approach and polyolefine which irradiate radiations, such as a gamma ray and an 
electron ray, polyolefine and this monomer can be made to be able to live together in the state of the approach 
of making this monomer living together, a solution condition, a melting condition, or distribution, and the 
approach of carrying out graft polymerization under existence of radical polymerization catalyst or un-existing 
etc. can adopt all as this invention. As an example of radical polymerization catalyst, redox catalysts, such as 
azo compound [, such as inorganic peroxide ;alpha, such as organic peroxide; fault potassium sulfides, such as 
benzoyl peroxide t-butyl peroxybenzoate, JIKUMIRU peroxide, t-butyl hydro peroxide t-butyl peroxyacetate, 
diisopropyl peroxy J IKAR UB ONETO, 2, and 2-screw (tert-butyl peroxide) octane and methyl-ethyl-ketone 
peroxide, and alpha'-azobisisobutyronitril, ]; or a hydrogen peroxide, and ferrous salt, etc. are mentioned. These 
radical polymerization catalyst is suitably chosen in relation with a polymerization method, and can also use 
together one sort or two sorts or more. The range of 30-350 degrees C of temperature of a radical graft 
polymerization reaction is usually 50-300 degrees C preferably, and the range of polymerization time amount is 
1 minute - 24 hours preferably for 30 seconds to 50 hours, moreover, the amount of the radical polymerization 
catalyst used — alpha and beta-unsaturated carboxylic acid or its derivative 100 weight section — receiving — 
the 0-100 weight section — it is preferably chosen from the range of 0 - 30 weight section suitably. 
[0016] (2) Cyclic inulo-oligosaccharide (B) 

The cyclic inulo-oligosaccharide (B) used by this invention is an oligosaccharide which the fructose combined 
with 6 - eight-piece annular, and it was discovered by Uchiyama and others in 1989 [Carbohydrate Research, 
192, 83-90 (1989), J P ,2-252701 , A, and 2-255085 each official report]. Cyclic inulo-oligosaccharide has the 
property in which grape sugar melt into water very well unlike the cyclodextrin combined with 6-8-piece 
annular. Cyclic inulo-oligosaccharide can be obtained by making the microorganism which produces a cyclo 
fructan production enzyme (cyclo INURO oligo saccharide full KUTANO transferase: CFTase) or this enzyme to 
the inulin or inulin content plant extract which is the principal component of the carbohydrate obtained from 
rhizomes, such as an artichoke, chicory, and a dahlia, act (J P ,2—252701 ,A, 2-255085, and 4-237496 each official 
report). Specifically, it is a bacillus. SAKYU lance MZ (Bacilius circulans) No.31 (life ****** No. 9943), bacillus 
SAKYU lance MCI-2554 (life ****** No. 1 1940) etc. is acted on remaining as it is, and a culture supernatant is 
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maie to act on an inulin inclusion. When making a culture supernatant act at this time, what was refined even if 
used as it is may be used. In the obtained reaction mixture, the mixture of the cyclic inulo-oligosaccharide 
which the fructose combined with 6-8-piece annular is contained. The cyclic inulo-oligosaccharide obtained in 
this way is shown by the following general formula (I). 
[0017] . 
[Formula 3] 



[0018] (n expresses the integer of 6-8 among a formula) 

the cyclic inulo-oligosaccharide liquid manufactured by the approach which described above the cyclic inulo- 
oligosaccharide used by this invention — as it is — or the thing of which separation and purification were done 
according to the conventional method — any — although — it can use. 

[0019] Cyclic inulo-oligosaccharide (B) raises physical properties, such as a mechanical strength and thermal 
resistance, in order that the hydroxy! group and interaction of cyclic inulo-oligosaccharide (B) may work, if 
blended with the polyolefine which denaturalized with vinylsilane or alpha, and beta-unsaturated carboxylic acid 
etc. M oreover, if cyclic inulo-oligosaccharide (B ) is blended with the usual polyamide (for example, Nylon 66), 
the amide group of a polyamide, the hydroxyl group of cyclic inulo-oligosaccharide (B), and an interaction will 
work, and a polyamide will be hyperviscosity-ized, and the temperature dependence of melt viscosity will 
become small. Furthermore, the retention of the mechanical strength at the time of recycle shaping is also high, 
and its thermal stability of a polymer improves. 

[0020] Therefore, although the usual polyamide is the temperature more than the melting point, and a process 
condition [ narrow the temperature control range of a process condition and SHIBIA /range ] is needed at the 
time of extrusion molding, blow molding, and injection molding since the rapid fall of melt viscosity arises, it 
becomes the constituent in which it changed to the polymer suitable for extrusion molding, blow molding, and 
injection molding, and fabrication nature improved, and mechanical physical properties were excellent with 
addition of a small amount of cyclic inulo-oligosaccharide (B). 
[0021] (3) Inorganic filler (C) 

The inorganic filler (C) used by this invention can use various things, such as the shape of fibrous or impalpable 
powder. As an example when an inorganic filler is fibrous, a glass fiber, a carbon fiber, a potassium titanate fiber, 
aluminum fiber, stainless steel fiber, brass fiber, boric-acid aluminum fiber, etc. are mentioned. The diameter is 
1-20 micrometers. The range of die length is 0.01 -60mm, and, as for a gestalt, a chopped strand, roving, a milled 
fiber, powder, etc. are mentioned. As an example in case an inorganic filler is impalpable powder-like, an 
aluminum hydroxide, a magnesium hydroxide, a barium sulfate, an alumina, a zinc oxide, titanium oxide, a 
graphite, molybdenum disulfide, carbon black, a glass bead, glass powder, a milled fiber, hollow glass, a zeolite, 
wollastonite, diatomaceous earth, a mica, a silica, talc, a bentonite, a montmorillonite, asbestos, etc. are 
mentioned. The diameter is 200 micrometers. The following are suitable. 

[0022] (4) In the thermoplastics constituent of additional component this invention, since physical-properties 
balance, mold-goods surface characteristics (surface-proof wounded nature, gloss, a weld appearance, a silver 
streak, flow mark, etc.), fabrication nature, weatherability, etc. are raised, various kinds of additional components 
can be added. For example, a polypropylene and polyethylene (high density, semi-gross density, low 
consistency, and straight chain-like low consistency) propylene-ethylene block or a random copolymer, Rubber 
or a latex component, for example, ethylene copolymer rubber, a styrene butadiene rubber, A styrene- 
butadiene-styrene block copolymer or its hydrogenation object, Polybutadiene, a polyisobutylene, etc.; 
Thermosetting resin, for example, an epoxy resin, Melamine resin, phenol resin, an unsaturated polyester resin, 
etc.; they are the various pigments of antioxidants (a phenol system, sulfur system, etc.), lubricant, an organic 
system, or an inorganic system, an ultraviolet ray absorbent, an antistatic agent, a dispersant, a neutralizer, a 
foaming agent, a plasticizer, copper inhibitor, a flame retarder, a cross linking agent, a flow amelioration agent, 
etc. 

[0023] (5) The compounding ratio of each component in the resin constituent of compounding ratio this 
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invention of a constituent is as follows, the cyclic inulo-oligosaccharide of a component (B) — the * 
(Thermoplastics A) 100 weight section — receiving — 0.01 -5 weight section — desirable — 0.02 -3 weight 
sectidn — it fs 0.05 - 2 weight section more preferably. Under the 0.01 weight section of improvement in the 
mechanical strength of thermoplastics (A), especially the mechanical strength at the time of recycle use is not 
enough as a component (B), in an excess of 5 weight sections, the fluidity of a constituent falls and shaping 
becomes difficult, the inorganic filler of a component (C) — the (Thermoplastics A) 100 weight section — 
receiving — the 0 - 160 weight section — desirable — the 0-127 weight section — it is the 0 - 108 weight 
section more preferably. The fluidity of a constituent falls [ a component (C) ] by excess of the 160 weight 
sections, a moldability worsens, and a mold-^oods appearance gets worse. In this case, when an inorganic filler 
is fibrous, dispersibility falls, and impact strength-proof falls remarkably. Moreover, when an inorganic filler is 
impalpable powder-Hike, the kneading condition in an extruder becomes it is remarkable and unstable, and a 
constituent serves as an ununiformity. 

[0024] (6) Although various well-known approaches can be used as an approach for obtaining the manufacturing 
method of a constituent, and the resin constituent of fabricating method this invention, the melting kneading 
method is the most common. As a melting kneading machine, the kneading machine currently generally used 
about thermoplastics is applicable. For example, one shaft or a multiaxial kneading extruder can be applied, and 
you may be a roll, a Banbury mixer, etc. Moreover, although it is common to carry out melting kneading and to 
manufacture all components to coincidence as for the approach of kneading, it can carry out the dryblend of 
the cyclic inulo-oligosaccharide (B) to what carried out melting kneading beforehand and pelletized 
thermoplastics (A) and mixture with an inorganic filler (C), and can also fabricate it easily by the fabricating 
method usually applied, i.e., an injection-molding method, the extrusion method, a blow molding method, etc. 
[0025] 

[Example] Hereafter, an example explains this invention concretely. 

[0026] Examples 1-11 and each component used example of comparison 1-11 are as follows. 

(A) Thermoplastics 1 polyamide 66. : the Toray Industries, Inc. make, Amilan CM3001N2 polybutylene 

terephthalate:The BASF A.G. make, ultra-Dewar B450O3 styrene-acrylic nitril copolymer: The Mitsubishi 

Chemical make, collimation CLM-GST384 maleic-anhydride denaturation polyolefine:The Mitsubishi Chemical 

make, Modic H100F5 vinylsilane denaturation polyethylene: The Mitsubishi Chemical make, phosphorus kuron 

HF700N (B) cyclic inulo-oligosaccharide : The Mitsubishi Chemical make, SAIKURO cell tongue (CFR) 

(C) — inorganic filler 1 talc: — each component shown in Fuji talc company make, MT72 glass-fiber Asahi 

fiberglass company make, TMF200(D) amino silaneShin-etsu chemistry company make, and gamma-aminopropyl 

triethoxysilane tables 1-3 was blended by the combination presentation shown in each table, and was kneaded 

and pelletized with the 2 shaft kneading extruder (the Ikegai Corp. make, PCM30) on the temperature conditions 

shown in Table 4. 

[0027] The test piece was created from the obtained pellet with the molding temperature shown in Table 4 
using a screw in-line type injection molding machine (the product made from ABURUGU, and clamping 
pressure:75Ton), and physical properties were evaluated based on the following examining method. An 
evaluation result is shown in Table 1, 2, and 3. In addition, the evaluation result about the recycle constituent 
which carried out choke crushing of the virgin test piece was collectively shown in Table 2 and 3. 

1) MFRGnelt flow rate) J IS K6760 or 2.16kg load. Measurement temperature was shown in Tables 1-3, 
respectively. 

2) Izod impactive strength : J IS K71 10 (notch **). 

3) Flexural strength and a bending elastic modulus : J IS K7203. 
[0028] 

[Table 1] 
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[0032] 

[Effect of the Invention] A mechanical property, thermal resistance, and chemical resistance are good, the 
thermoplastics constituent of this invention is combined, and common shaping of blow molding, extrusion 
molding, injection molding, etc. is easy for it also at the time of recycle use, and its mechanical property of 
recycle mold goods etc. is good. 

[Translation done.] 
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